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^ (57) Abstract: The invmtico relates to a cfaan for sawing tfaroogh an otject^ 

as a ship, driUing platform, bridge, jripeline, etc The chain is a Hnk chain. The links are provided with a madilrfng satbce coating. 
25 Said machining surface coating can comprise grit grains, in particular hard metal grit grains. The grit graiiB can hava a size in the 

range &t>m 4 to 10 mm and can be applied to the links by hard soldering. In particolar; each linlc can consist of two U-shaped end 
O pails with, between them, abody ha:^g aperiphral snr&ce with the machine sm&oe coating running in the bngitudinal direction 
^ of the Hnk conconed The invention fnrlfaer relates to a sawing installation for sawing through an object located in or on the water, 
^ in vrbkih installation amongst odier ttiiiig? a chain according to tlie invention is nsed 
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Chain for sawing through an obj^ such as an object located in or on the water, and 
sawing installation provided with such a chain. 

The present invention relates to a chain for sawing through an object, in particular an 
S object located in or on the water, such as a ship» drilling platfonn, bridge, pipeline, etc., the 
cliain being a link chain with links that hook transversely into one another. The chain 
accoiding to the invention can, however, also be used on land, for example for sawing 
fluough a building or part of a building or some odier object 

The object to be sawn throi^ using die chain accoiding to the invention will in 
10 general be made of stone and/or concrete and/or metal, such as steel. 

A chain of this type is known. According to the prior art, for the purposes of salvage 
a shipwreck lying on the sea bed is usually sawn into pieces by passing an ordinary ship's 
chain or anchor chain b^ieath the ^p and the two ends of the chain are usually alternately 
pulled in and paid out &om a derrick above water. The chain is then, as it were, laid in a U- 
IS shaped loop and is pull^ or to put it more accurately heaved, back and forth exerting 
forces of many tonnes. With this procedure sawing through the shipwreck is based on 
mechanical force; the ship is pulverised or broken at the point of contact with the chaiiL 
With this procedure it is customary to saw die ship into a number of parts, the saw cuts 
bemg transverse, vertical cuts throng flse shipwreck. Sawii^ part of a shipwreck fiee in 
20 this w^ usually takes one to several days. This method of sawing dnou^ is thus very 
time-intensive. Anofter significant disadvantage of sawing through a ship in diis way is 
that, as already stated, very high forces are needed for diis, ^ch places very severe and 
adverse stresses on the derrick fix)m vAiere the dudn is heaved back and forth, Mdiich thus 
can lead to damage to the derrick. Yet a further disadvantage is diat only vertical saw cuts 
25 arc possible using the sawing method according to the prior art. 

More generally, the following can be pointed out with regard to the prior art 
• A chainsaw with vdiidi the links are provided, directly or via intennediate 
pieces, with saw tee& attached thereto is known from forestry and related fields. 
See, for example, US 3 192 973, US 4 518 022 and US 4 258 763. 
30 •A chainsaw for shipwrecks appears to be disclosed in SU 757 391* The chain 

spears to be a sort of ordinary bi^cle chain- that is to say it is not of tiie link 
Qfpe which is jnovided with cutting^sawing teeth. This saw diain has die 
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major disadvantage that it is very expensive and requites a veiy specific 
orientation with respect to the shipwreck to be sawn if it is to be able to saw. 
• The use of grit in iwarliining tools, and possibly even for sawingj is known fiom 
various sources. 

5 • The use of diamond as a machining niatepfl^ for wmrifinmg tools, possibly even 

for sawing, is also knowiL HoweveTi diamond cannot be used when sawing 
sfaipwre^ because as a consequence of the generation of heat vibisn sawing 
steel, which also occurs underwater, the diamond lattice colkq;)ses to return to an 
ordinary carbon lattice and is then tfierefore no longer effective. 
10 The aunof die present invration is U> provide an improved chain of ^ type indicated 

in the preamble, which chain preferably also overcomes the abovonentioned 
disadvantages. 

The abovementioned aim is achieved according to the invention in that the links are 
provided with a machining sur&ce coating, such as a chipping sur&ce coating. By 

IS providing the links with a machining sur&ce coating, sawing through the shipwreck or 
some other object will take place by means of a machining action, such as a chipping 
action, that is to sc^ partially to largely 1^ a machining action instead of tiie traditionally 
known sawing ttuougih by vibaX is in &ct nothing more than pulvmsation, which donands 
a great deal of force and takes a great deal of time. Non-vertical, such as horizontal or 

20 sloping, saw cuts are also possible with the chain according to the inventioiL 

Xccordirig to the invention, a machining sur&ce coating can be produced particularly 
weU providing the liriks with a surface coatiiig contaiiiing 

hard metal, cermet, ceramic material or mixtures thereof. Grit grains, in particular hard 
metal grit grains, are relatively hard and have a good machining action. Hard metals, 

25 ceramics and cermets are well known in the prior art and have good wear characteristics so 
that they are used for example as cutting tools. Hard metals, ceramics and cermets in the 
form of grit also have a good maflliimfig actiort Hard m^als essentially comprise a hard 
phase of carbides, nitrides and/or borides of one or more of the elements of tl^ IVa-, Va- 
oder VIa-groiq[> of the Pmodic System and a binder of the iron group, preferably of Co 

30 and/or NL Cermets essentially conqmse a hard phase which main part consists of a 
carbonitride of the aforesaid metals. The composition essentially comprises carbides, 
nitrides, caibonitrides» carbooxinitrides and/or borides of one or more of the elements of 
the IVa-, Va- oder Vla-group of the Periodic Syst»i and a binder of the iron group of the 
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Periodic System, preferably Co and/or Ni. Furthermore also ceramics are known as wear 
resistant against abrasion and/or corrosion. 

The grit can be produced by crushing hard metal-, ceramic- or cermet-bodies, 
including worn cuttmg tools of hard metal (or sintered carbides), cermets and ceramics, 
5 especially for cutting metals, said tools can be uncoated or coated with a layer applied by 
physical vqiour dq)osition or chemical vs^ur deposition. Examples for hard metal-, 
ceramic- or cermet-bodies and the coatings are described in Metail, 45. Jg. Ifeft 3 » March 
1991, pages 224-23S. These bodies can be shreddered or otherwise crushed to grains, 
whereafter tiiis grit, especially as an unsorted mixture of the aforesaid materials, can be 

10 mixed with suitable brazing materials or other granular additives of hard metals, cermets, 
ceramics or mixtures thereof. After heating this mixture above the melting point of the 
brazing material and cooling down this solution to room temperature, you can get a solid 
bar, \dierein a relative dense package of the grits is fixed by the brazing material ^^ch 
fills up the interspaces between the grits. Heating this bar above the melting temperature of 

IS the brazing material, but lower than the melting temperature of the grit makes it possible to 
dcposite a lay^ onto a chain or parts of the chairt The minimum thickness of this layer is 
determined by the grain size of the grit . When cooling this sur&ce layer the brazing 
material hardens. R is also possible to dq)osite one or more layers of grit embedded in the 
brazing material Suitable brazer consist preferably of copper, tin and zinc. The brazer can 

20 optionally comprise additives like Al and/or Ag, 

As partly aforraientioned the grit can be produced by oushmg worn hard metal- 
and/or cermet- and/or c«:amic-tools, sieving ttie crushed grit-mixture to limit tiie gi»atest 
grain size to a maximum diameter which should be preferably less than 6 mm and covering 
the outer surftce of the chain or parts thereof with a dense layer of grits by brazing. The 

25 layo* thickness (of a single layer) is than about 4 mm to 6 mm whereby advantageously 
grit-tips can protrude out of die surrouiding brazer-sur&ce. 

hi a further embodiment of the invention two grit-layers CTibedded in brazer can be 
applied to the chain or the chain parts to be covered. The total thickness of these two layers 
is then prefmbly between 6 mm and 12 nun. 

30 With respect to the grain size AppUcant has found more gmeral, that the grit grairis 

can have a grain size of 3 to 18 nun, particularly good results being obtained wiA grit 
grains having a gram size in the range fiom 4 to 10 mm. In tiiis context it should be clear 
that the grit grains do not all have to have an identical grain size, Init that, ratho' tiian this. 
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this grain size will vaiy. In this context it is also pointed out that tlie machining surface 
coating can also contain grit grains which have a grain size lying outside the said ranges. 
Howev^> the Applicant has found that grains within tlie said ranges contribute to the 
mflchming action particularly well. In particular, according to the invention the average 
S grain size of the grit grains will be within the abovementioned ranges. 

According to the invention, the grit grains can be applied relatively simply and 
effectively by fixug these to the links by means of hard soldering. 

According to a particularly prefened embodiment of the inv^ition, eadi link consists 
of two U-shaped end parts with, between them, a body having a peripheral surface vAnck 

10 runs in the longitudinal direction of the link concerned, on which peripheral surface the 
machining sur&ce coadng has been applied, wlierein said peripheral sur&ces of tte links 
together define a surfiice ^tending in essentially tubular form in the longitudinal direction 
of the chain. What is achieved in this way is that it is possible to saw with the chain in a 
relatively regular manner, Specifically, such an embodiment prevents the chain being 

IS subjected to rotations about tlte longitudinal axis of the chain each time a join between 
successive links passes over a resistance point This appreciably benefits smooth running of 
die chain during sawing. In particular, this also makes it possible q>preciably to reduce the 
forces needed for sawing and for the chain to be fed round as an endless chain in one 
dunection of rotadon, that is to say clockwise or anticlockwise. 

20 In order to prevent a pre ferred orientation of the chain during sawing, it is preferable 

according to tlie invention if the essentially tubular surfiwe is of circular cross^section. This 
counteracts certain zones of tiie machining surfiice coating always being subjected to 
greater stress than other zones during sawing. 

According to a preferred embodiment of the inv^tion, each link con^rises an oval, 

2S annular chain link and rach body co]xq>rises two shell parts, the two parts being fixed to the 
chain link fnom opposing flat sides of die chain Unk, for example by welding them diereto, 
A conventional anchor chain, ship's chain or other type of chain can be taken as tlie chain 
and can be converted to a chain according to the invention by fitting two shell parts^ with 
the machining surface coating thereon, on each chain link. 

30 A preferred embodiment of the inventive chain has chain links connected with shells 

as carriers for the afbred^cribed coatings. Two sb&]h can be welded widi the Unk, 
^lereaft^ the oxtire bocfy consisting of die Unk and the two 

covered with a brazed layer of grits. This has die advantage, that both die shells and the 
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links obtain a machining action and are wear protected as well. If the shells are welded 
with the links, they can, ^A^ira worn, be rovered again in a manner that the brazing 
temperature for applying the grit is lower than the melting temperature of the welding 
material which connects the shells and the links. 
S In order to fix both shell parts firmly to the chain links, it is preferable according to 

the invention, as a supplemmt to welding the shell parts, or instead of the latter, if a plate 
with a first bolt hole is fixed in each chain Unk, for example by weldiz^ if the shell parts 
are eadi provided with a second bolt hole whidi is in line with the first boh hole and if the 
second bolt holes are widened at an opening in the poipheral surfim to aoconiroodate the 

10 head of a bolt or of a nut fitting on the bolt and if a bolt extends thiough the bolt hole, 
viudi bolt, together with a nut, fixes the shell parts to the chain link* WAi such a 
construction it is possible to replace the shell parts if ^ese are worn or to replace them for 
a specific task by shell parts better equipped for that task and having, for example, a 
somewhat different type of machining surface coating. After cutting operation, y/hen the 

15 shells are worn, the shells can, after detaching fix>m the links, also be covered again with 
one or more laym so that the shells can be reused more than once. 

According to the invention it is also v^ well possible for each body to be produced 
in one fnece and preferably to be tubular, and for the U-sh4>ed end parts to be fixed to 
opposing ends of the body, preferably 1^ butt-welding. Such an embodunent requires fewer 

20 compoDsnts and consequrady, fixmi tiie structural standpoint, will be less expensive to 
IHoduce. 

In a diain accordiiig to the invention the links can have a long& of at least IS cm, 
preferably 30 cm or more and/or the links can have a thickness of at least 2 on, preferably 
3 cm or more. 

25 According to a fhrther aspect, the invention relates to a sawing installation for sawing 

through an object locate in or on the water, such as a ship, drilling platform, bridge, 
pipeline, etc., comprising: 

• a chain according to the invention which is constructed as an endless chain or at least 
can be joined to form an endless chain; 

30 # at least two return wheel guides for guiding the chain round a bend; and 

• at least one drive for making tiie chain run round continuously m one direction; 
wfaerem the return y/hecl guides can preferably be positioned essentially at an arbitiaiy 
distance fiom one anodier. 
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Using a sawing installation of this type it is possible, according to the invention, to 
saw completely through a shipwreck using relatively little force within a relatively short 
time. For an average shipwreck, for ^ch approximately one day per saw cut was needed 
with the sawing method according to the prior ait described in the preamble^ a few hours, 
5 and usually even only one to two hours, are needed per saw cut with a sawing installation 
aoccmling to the present invention. According to a particular embodiment, the sawing 
installation according to the invention comprises one vessel or two vessels^ one of the 
return wheels being provided per vesseL Howev^, it should also be clear that die letum 
\i^ieels can also both be provided onshore if tl^ dicumstances indicate this. It is also 
10 conceivable for one return vrbeeL to be provided onshore and for the other return wheel to 
be provided on a vessel. It is also v^ readily conceivable to position one or more cetum 
^eels on the sea bed, or at least to andior Aon thereto. It is also pointed out that one or 
both return wheels can be driven in order to cause the chain to run round. 

The present invention will be explained in more detail below with reference to an 
IS illustrative embodiment shown diagrammatically in the drawing. In the drawing: 

Fig. 1 shows, diagrammatically, a first sawing installation according to the invention, 
a chain according to the invention aiul the use thereof; 

Fig. 2 shows a number of links of a chain according to tiie inventira, links of two 
difiEerent types being shown; 
20 Fig. 3 shows a more detailed view of one of the tink types fiom the chain section 

according to Fig. 2; 

Fig. 4 shows a perspective view with the con4)oiients of a link as shown in Fig. 3 
taken apart; 

Fig. 5 shows, diagrammatically, a second sawing installation according to the 
25 invention, a chain according to tlie invention and the use thereof; 

Figs 6A and 6B show, respectively, a cross-sectional view and a longitudinal view of 
a further embodiment of a link for a chain according to die invention, and 

Fig 7 shov^ a perspective view of yet a furtho: embodiment of a link for a chain 
according to the invention. 
30 Fig. 1 shows, diagrammatically, and certainly not with the correct size relationships, 

a shipwreck 2 lying on the sea bed 1 and two vessels 3 and 4 on the surfiace of the sea S. 
Fig. 1 also shows, diagrammatically, a sawing installation according to the invention, 
i^ch sawing installation comprises an endless link chain 6 according to the inventicm, a 
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first return vAisel guide 7. a second return ^^leel guide 8 and a drive 9 acting on the left- 
hand return wheel guide 8 for running the aidless chain 6 round in the clockwise direction 
or in the anticlockwise direction. 

The return \dieel guides 7 and 8 and the drive 9 are attached to the vessels 3 and 4» 
5 respectively, in some way or other. In Fig. 1 this method of fixing is indicated 
diagrammatically only by way of example. It should, for example, be clear that it is also 
\ery readily possible to mount the return ^eel guides 7, 8 and drive 9 directly on the ship 
or in the ship's hull instead of on a jib construction and then to provide an opening for the 
chain 6 in the ship's hull. According to flie invention it is also very readily conceivable that 

10 one or both return vAed guides 7, 8, and optionally the drives 9, are set 19 onshore if fbe 
circumstances demand this or make it possible. 

As is customary per se fit>m flie prior art in the case of convmdonal sawing ynih 
nonnal chains, the chain 6 will first be pushed through beneath the shipwreck 2 that is 
lyii^ on die bed 1 of die sea 5. To diis end» the chain 6» that is endless during sawing, will 

IS in genoal initially be open, in the sense that it does not yet form a closed loop but is a long 
length of chain* Using the chain pushed through beneath the ship in this way, it is possible 
- see Figure 5 - to saw moving back and forth in a conventional manner, by moving the 
two ends up and down (double-headed arrows SO) fix>m a pontoon or vessel 3,4. However, 
the speed of movement of the chain will in this case be greater tiian 1 m/sec, whilst 

20 conventionally diis is less than 1 m/mimite. Departing fiom the conventional, according to 
die invention it is advanta^us in this case if chain guides SI, such as return wAieels, are 
provided at the bed 1 on either side of flie shipwredc, ^^uch chain guides can be fixed to 
the bed 1 by means of anchors 52, suchas so<aUed suction andiors. Since the CTtire chain 
does not have a ^wing action when sawing up and down (double-headed arrows SO), in the 

25 case of the installation and method according to Figure 5 it will be possible for a chain 
^lich is provided with the "larhming surface coating only on that portion that is located 
close to the bed to suffice. This portion will have a l^igth of at least the sum of tlie 
horizontal width of the saw cut and once, preferably twice, the stroke raecuted by the chain 
on sawing up and down. The remaining portions of the chain 6 can optionally also be 

30 replaced by a cable or cable-like body since thi^ do not have a sawing action. In die case of 
die chain according to the inventioii, bed guides SI are not iieoessarily needed when sa^^^ 
up and down (Figure S). However, diese have the advantage that the forces reqmred for 
moving the chain up and down are lower. 
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To return to Figure 1, it is. however, possible after pushing the chain 6 through 
beneath the shipwreck 2 to close this chain (as shown in Figure 1) to produce an endless 
loop, for exan4>le by means of a coupling link that can be uncoupled or by welding tfie last 
link in places as is customary and is known from the prior art for the production of such a 
S diain. 

In order to saw tiirouc^ the shipwreck 2, in the examples shown in figures 1 and S, 
along an essotially vertical saw cut fiice, the chain 6 will be rotated in one direction 
respectively moved to and fio at a speed o^ in particular, greater than or equal to 1 m/sec. 
In use, the machining action of the chain acomiing to tiie invention creates chips having a 

10 diip length of some milimeters. In die case of an ordinary ship's chain or anchor chain this 
will as fiu: as possible not result^ or barely lesuh, in a sawing effect unless ratremely large 
forces are exoled to drive the chain round, in vAich case, however, it will then not be 
sawing by machining that takes place, but sawing by & sort of pulverisation of the parts of 
the shipwreck to be sawn through. 

IS By, in accordance with the invention, taking, as chain 6, a link chain having links 

which hook essentially transversely into one anodier, the links of which chain are provided 
with a madnning surface coatings machining sawing throu^ of a shipwreck 2 becomes 
possible in sudi a way, a considerably lower force bemg required Because use is nude of a 
link cham yMch has a naachining coating imvided on the surfiice of the links, it is not 

20 absolutely essential to provide guides (such as the guides 51, anchored by anchors 52, m 
Fig. 5) at the sea bed, and more particularly to the shipwreck, to guide tiie chain in the 
correct manner over a shipwreck in order to be able to saw by machining. However, such 
guides^ such as the guides 50 in Fig. 5, can also advantageously be used witti the method 
and installadon according to Figure 1 m order to lower the forces required for moving the 

2S (duun. In priiM:iple, it is conceivable to take an ordinary link chain, known fi:om the prior 
art, for such sawing work and to apply a machinine sur&ce coating, for exan4)le a sur&ce 
coating m the form of hard m^ grit grains with a grain size of which the average value is 
in the range from 4 to 10 mm, directly to these links. The links of such a chain essentially 
consist of elongated loops of very thick wire. It should be clear that the machining surface 

30 coating is then qiplied in particular to those portions of the elongated loops that extmd in 
the longitudinal direction and preferably not to the mds of ^ loops, since the links could 
then have a mff^^^^ng effect on one another as a consequence of hooking into one anoth^. 
However, according to the inivention it is more preferable to construct the Unks of the 



wo 0W6797 PCT/NL01A)0280 

9 

link chain in a manner such as is shown jipgrftrnmatically in Figs 2-4 and 6 - 7. In Fig. 2 
two embodiments are, as it were, shown alongside one another, that is to say ttie 
embodiment with the links 10 and the ^bodim^ with the links 20. The onbodiment 
widi the links 10 is illustrated diagnunmadcally in yet more detail in Figs 3 and 4. 
5 The links 10 and 20 have in common that they both consist of two essentially U- 

diaped end parts 11 and 21, reqjiectively, with, between them, a body 12 and 22, 
respectively^ having a pmpheral sur&ce 13 and 23, respectively, ranning in the 
loi^tudinal direction of the link concerned, on vMch peripheral smfiwe the machining 
surfiEice coaling of giit grains 1 4 and 24, respectively, is applied As is indicated in Fig* 3 by 

10 dash-and-dot lines, the peripheral sur&ces of tlie links together form an essentially tubular 
surface extending in the longitudinal direction of the chaia With this arrangement, this 
essentially tubular suifice that is defined by the bodies 12, 22 forms, as it were, the sur&ce 
having a machining action. As a consequence of the make-up of the chain from links that 
essentially hook transversely into one another, this surface 30 having a machining action is 

1 S flexible in, as it were, all directions. This is extremely favourable for die machining sawing 
acdon, since, during sawing, the chain is then optionally also able to saw along a curved 
path transverse to the saw cut In this way the chain can, as it were^ be self-seeking if it 
encount^s a portion that is difScult to saw or less ea^ to saw, in the sense that the chain 
can then make a diversion aronnd this point and can sedc route of least resistance. By 

20 giving the bodies 12 and 22, respectively, a circular cross-section, viewed transvmely to 
the longitudinal direction of the link, the essentially tubular sur&ce is provided with a 
circular cross*$ectian. What is achieved in this way is fluU the chain iteelf will not have a 
preferred orientation as &r as machining sawing is concerned. Specifically, a prefetred 
orientation could lead to some zones of the tubular surface being subjected to greater stress 

25 than others as a consequwce of the orientation preference, which is less advantageous for 
the life of the chains. Howev^, it should be cl^ that it is also v^ readily concdvable for 
the cro^sectional surface of die essentially tubular sur&ce to be chosen to be oval, in 
which case the machining sur&ce coating could then optionally be provided on one side of 
the oval per^heral surface, whilst the other aide is not provided with a machining surface 

30 coating. 

The links 20 are made up of two separate U-*shq)ed parts 21 and a central tubular 
body 22 (that optionally could also be a solid cylinder at the cost of an increase in weight), 
^ch parts 21 and 22 are joined to one another by butt weldiiig or in some other way, for 
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example oxdinary welding. As will be explained in mote detail witb reference to Fig. 4, 
said butt welding as such is a technique for closing the links that is customary in the 
production of link chains. A coating of grit grains of a desired and advantageous grain size 
can then be provided on the external peripheral surface of the body 22 by hard soldering. 

S With reference in particular to Figs 3 and 4, the link 10 of a chain according to the 

invention is essentially constructed around a convoitional chain link IS, which consists of 
acurvedwire 17 closed by a butt weld 16 to produce an elongated, more or less oval sh^. 
Witb this arrangement the link IS lus, as it were, two U-shaped end 11 witii, between 
thenii two essnlially strai^t parts 18. In order to fix two shell parts 41 and 42, fanning 

10 the body 12, aplatepart 19 is welded in the link IS, which plate part 19 is provided with a 
passage 40. Such a plate part 1 9 also has tfie additional advantage that it remforces the link 
and thus prevents the straight link parts 18 being pinched togeflier. Hie shell parts 41 and 
42 are placed against the link IS from opposing flat sides of the link IS and are each also 
provided with a bolt hole 43 and 44, respectively, the ends of which, which open onto the 

IS peripheral sur&ce of the body 12, being widened, so that the head 4S of bolt 47 and nut 46 
can be removably countersunk therein. In order to prevent shifting of the shell parts 41 and 
42 along the link IS under the influence of machining forces, the shell parts are provided 
with ridges 48, 49 which grip around the transverse ends of the plate 19. This is 
supplonentary to the fixing, whidi is ahready achieved by making use of the bolt hole 40 in 

20 the plate 19. 

A further advantageous embodiment of a link 60 for a chain according to the 
invention is shown in Figure 6A (OT)ss-section) and Figure 6B (longituduial view). The 
link 60 in Figure 6 is to be regarded as a variant of the link 10 in Figures 3 and 4. ^ 
60 can once again be a conventional chain link IS, which consists of a curved wire 17 

25 closed by means of a butt weld 16 to produce an elongated, more or less oval shape. The 
link 60 then has, as it were, two U-shaped end parts 1 1 with, between them, two essentially 
strai^t parts 18. In the case of this embodiment also, a plate part 19 can optionally be 
provided to reinforce die link 60. As can clearly be seen in Figure 6A, the most important 
difference compared widi the link 10 in Figures 3, 4 is that the shell parts 55 are not fixed 

30 to the link by means of a bolt construction but are welded thereto by welds 56 lumiing 
along the straight link parts 18. Tbe welds 56 are preferably on the outward-&cing sides of 
die straight link parts 18 so that, after applying ttie machining sur&ce coating S3, an 
£q]pfoxunately flat transition from tiie one sihell part SO to strai^ part 18 and to die oflier 
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shell part SO is produced. The shell parts SO are of curved cross-sectioD, and in particular 
have a cross-section in the shape of a sector of a circle. The plate part 19 does not require a 
bolt hole in this embodiment and can optionally also be dispensed with* Furthennore, it is 
conceivable that the butt weld 16 is dispensed witii. The reason for this is that the welded 
5 joins with the shell parts SO and with the plate part 19 that is optionally provided provide 
the link 60 with adequate strength. 

If the butt weld 16 is onutted fiom the embodunent according to Figure 6, it is also 
no longer necessary for the link wire 11, 18 to form a closed oval. This results in a fiirtfaer 
advant^^us embodiment, ^ch is shown in Figure 7. 

10 In the embodiment oflfae link 70 in Figure 7 a gq> 72 has bem left betwemtte 

&ces 71 of the link wire 11, 18, which gap 72 makes it possible to hook another link 70 
into the link 70 shown before the shell or shell parts 73 is/are provided. This appreciably 
simplifies tiie production of the link 70. The shell 73 can be made in one piece and, as it 
were» be slid over the link wire 11, 18 and then welded Hhsitto - which, incidentally, is also 

IS conceivable with die embodiment according to Figures 3, 4 and 6 - but can also be 
constructed in accordance with the embodiment in Figure 6 and then, therefore, be in two 
parts. The shell parts 73 can thai each have a ridge located in tlie passage 72, which ridges 
optionally can be welded to one anotho-. 
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CLAIMS 



1 . Chain (6) for sawing through an object, in particular an object (2) located in or 
on the water, such as a ship, drilling platform, biidgei pipeline, etc., the chain (6) being a 
S link chain with links (10, 20) diat hook transversely into one anotiier, characterised in Hiat 
the links are provided with a machining surfiroe coating (13, 23). 

2 Chain (6) according to Claim 1, characterised in that the machining sur&ce 
coating (13, 23) conq»ises grit (14, 24), such as grit consisting of hard metals, cennets, 
10 ceramics or mixtures thereof. . 



3. Chain (6) according to claim 2, characterised in that the hard metal essentially 
comprises a bard phase of carbides, nitrides and/or borides of one or more of the elements 
of the IVa-, Va- or Vla-group of the Periodic System and a binder of Co and/or Ni. 

IS 

4. Chain (6) according to claim 2, characterised in that the cermet essentially 
comprises a hard phase of carbides, nitrides, caibonitrides, carbooxinitrides and/or borides 
of one or more of the elemmts of tfaelVa-, Va- or Vla-group of the Periodic System anda 
binder of Co and/or Ni. 

20 

5. Chain (6) according to one of die claims 2-4, characterised m that the grit is 
produced by crushing anteied hard metal bodies, ceramic bodies or cermet bodies, 
including worn tools of these materials, or mixtures fliereo£ sieving the oushed grit or flie 
gritmixture to limit the greatest grain size to a maximum diameter of 4 nun to 6 mm and 

2S covering the outer surfiace of the chain or parts tiiereof with a dense layer of grits by 
brazing, hard solderii^ or welding. 

6. Chain (6) according to one of the preceding claims, characterized in that the 
machining surface coating on the outer surface of the chain or parts thereof contains one or 

30 two buyers, each having a thickness^ 4 inm to 12rrmi,prefisrably>6mn[L 



7. Chain according to one of the clauns 2-6, diaiacterised in that the grit is qiplied 



wo 01/76797 

13 

by braziBg^ haid soldering or welding. 
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8. Chain (6) according to claim 7, diaracterised in that the brazer consists of 
copper or of a copper alloy with coppo* and at least one of the metols tin or zinc, prefierably 

5 of a copper*tin-zinc alloy. 

9. Chain (6) according to claim 8» characterised in that the copper-alloy comprises 
additives like Al and/or Ag. 

10 10. Chain (6) accoiding to one of the preceding claims, characterised in that ifae 

grains of the grit (14, 24) have a grain size in the ran^ fixmi 3 to 18mm, such as 4 to 
10 mm. 

IL Chain (6) accoiding to one of the preceding clainis,duiracteris^ 
IS (10, 20) consists of two U-^ieped end parts (11, 21) with, between tbem» a body (12, 22) 
having a peripheral sur&ce vAnch runs in die loqgitudinal directian of ibe link (13, 23) 
concemed, on vAdch peripheral sur&ce the machining sur&ce coating has been q)plied, and 
in that said peripheial sui£u»s of the links together define a sur£ace (30) extoiding in 
essntially tubular form in the longitudinal direction of 4ie diaia 

20 

12* Chain (6) acc(»ding to Qaim 11, characterised in that the essendally tubular 
sur&ce (30) is of drcular cross-section (31) or is n-dded widi equal sides, where n ^ 6, sudi 
as 6, Tor 8. 

25 13. Chain (6) acconiing to one of the preceding Clainis 11 - 12, characterised in 

each link conq>rises an oval, annular chain link (15) and in that each body comprises two 
shell parts (41, 42), die two parts being fixed, for example welded, to the chain link (15) fiom 
opposing flat sid^ of the chain link. 

30 14, Chain accordiiig to claim 13, characterized in that each shell (41, 42) is 

coimected to the link by weldirig and that tfaoeafier the body coiisistiiig of tfa^ 
shells is wholly or partly covered widi machining surftce coating, suchs as a brazed layer* 
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IS Chain (6) according to Claim 13 or 14, characterised in that a plate (19) vn&k a 
first bolt hole (40) is fixed in each chain link (10), in that the sheU parts (41, 42) are each 
IHX)vided with a second bolt bole (43, 44) which is in line with ^ first bolt hole (40) and in 
that die second bolt holes (43, 44) are widened at an opening in their praph^ sur&ce (13) 
5 to accommodate the head (45) of a boh (47) or of a nut (46) fittmg on the bolt and in that a 
bolt extends through the bolt holes (40, 43, 44). which boh, together with a nut (46), fixes the 
SheU parts (41, 42) to the chaui Unk(15). 

1 6. C%ain according to Claim 1 1 or 12, diaractmsed in tf^ 

10 in one piece and is prefoably tubular and in that tiie U-shaped end parts 
opposing end ftces of fiie body (22X preferably by welding. 

17. Chain according to one of the preceding claims, ^^iierein the links: 

• have a lengdi of at least IS cm, pref<^ly 30 cm or more; and/or 
IS # have a thickness ofat least 2 cm, preferably 3 cm or more. 

18. Sawing installation for sawing through an object that is in the water or on land, 
conq;siistng a chain according to one of Claims 1 • 17. 

20 19. Sawing installation for sawing tinoi^ an object (2) located in or on the water, 

such as a ship, drilling platform, bridge, pipeline, etc., or an object located <m land, such as 
a building, comprising: 

• a diain (6) according to one of ttie preceding claims 1*17 ixdiich is constructed as an 
radless chain or at least can be joined to form an endless chain; 

2S • two return wheel guides (7, 8) for guiding the chain (6) round a bend; and 

• at least one drive (9) for making the chain (6) run round continuously in one 
direction; 

vriierein the return wheel guides (7, 8) can preferably be positioned essentially at an 
arbitrary distance &om one another. 

30 

20. Sawiqg installation according to Claim 19, iurdier comprising one vessel (3 or 4) 
or two vessels (3, 4), iKdiereinane of the return v^ieels (7, 8) is provided per vessel 
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21. Sawing installation according to one of Claims 18-20, comprising drive means 
equipped to move the chain in its longitudinal direction at a speed greater than or equal to 
1 metre/second. 

22. Use of a chain according to one of Cbdms 1 * 17 or of a sawing installation 
according to one of Claims 18 - 21 fiir sawing through an object containing stone and/or 
concrete and/or metaU such as steel. 
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